The Dlx genes as clues to vertebrate genomics and craniofacial evolution.
The group of Dlx genes belongs to the homeobox-containing superfamily, and its members are involved in various morphogenetic processes. In vertebrate genomes, Dlx genes exist as multiple paralogues generated by tandem duplication followed by whole genome duplications. In this review, we provide an overview of the Dlx gene phylogeny with an emphasis on the chordate lineage. Referring to the Dlx gene repertoire, we discuss the establishment and conservation of the nested expression patterns of the Dlx genes in craniofacial development. Despite the accumulating genomic sequence resources in diverse vertebrates, embryological analyses of Dlx gene expression and function remain limited in terms of species diversity. By supplementing our original analysis of shark embryos with previous data from other osteichthyans, such as mice and zebrafish, we support the previous speculation that the nested Dlx expression in the pharyngeal arch is likely a shared feature among all the extant jawed vertebrates. Here, we highlight several hitherto unaddressed issues regarding the evolution and function of Dlx genes, with special reference to the craniofacial development of vertebrates.